Activation of picrotoxin-resistant GABA receptors by GABA and related compounds induces modulation of cockroach dorsal paired median (DPM) neuron firing.
Activation of gamma-aminobutyric acid (GABA) receptors in insect dorsal paired median (DPM) neurons induced two types of response which appeared to be mediated by two different GABA receptor subtypes. When activated by bath application of GABA, one receptor subtype, insensitive to picrotoxin (PTX), mediated a drastic reduction in the firing frequency, leading to a blockade of the spontaneous electrical activity. These effects were accompanied by decreases in the amplitude and duration of the plateau action potential (AP) and the spike after-hyperpolarization (AHP). In most cases, a slight depolarization of the resting membrane potential occurred. Bath application of the vertebrate GABA(B) receptor agonists 3-aminopropyl(methyl)phosphinic acid (SKF 97541) and 3-aminopropylphosphinic acid (CGA 147823/CGP 27492) induced similar responses. Another GABA receptor subtype, less sensitive to GABA, mediated a chloride dependent hyperpolarization that was suppressed by bath application of PTX. The approximate locations of these two GABA receptor subtypes were determined by local pressure microapplications of GABA and vertebrate GABAergic agonists. The PTX-sensitive receptors were located predominantly on the surface of the ganglion where the apical pole of the soma is situated, while the PTX-resistant receptors appeared to be located deeper within the ganglion.These results reveal the existence of two GABA receptor subtypes on the DPM neurons and provide evidence for a functional role for PTX-resistant GABA receptors in the regulation of spontaneous firing.